The Na+/H+ antiport, cytosolic free Ca2+, and essential hypertension: a hypothesis.
We propose that in essential hypertension higher cytosolic free Ca2+ ([Ca2+]i) is associated with hyperactivity of the Na+/H+ antiport and that augmented activity of this transport system explains at least some abnormalities in Na+ metabolism associated with this disease. In low-renin essential hypertension, a higher [Ca2+]i is present not only in vascular smooth muscle cells of resistance vessels but also in juxtaglomerular cells and renal proximal tubular epithelium. A higher [Ca2+]i in juxtaglomerular cells retards renin secretion, whereas in renal proximal tubules it is associated with increased Na+ reabsorption via the Na+/H+ antiport. Thus, hyperactivity of the Na+/H+ antiport in renal tubular epithelium may be the cause of salt (NaCl) sensitivity. Ca2+ antagonists probably exert their antihypertensive effect by reducing [Ca2+]i in both vascular smooth muscle cells and renal tubular epithelium. These agents are, therefore, particularly effective in the treatment of essential hypertension in blacks and older individuals with the low-renin form of the disease, who are known to be salt sensitive.